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Description 
LIQUID HYDROGEN FUELED AIRCRAFT 

Cross Reference to Related Applications 

[0001] This application claims priority from U.S. Provisional 

Patent Application Serial No. 60/409,770 filed on Septem- 
ber 10, 2002. 
Background of Invention 

[0002] The present invention relates to aircraft and more particu- 
lar to aircraft which use a non-hydrocarbon based mate- 
rial, such as liquid hydrogen, for the fuel. 

[0003] The commercial airplane designer is faced with the chal- 
lenge of balancing many factors to achieve an optimal air- 
plane design, namely, how to reduce jet fuel use while 
also maintaining or improving emissions, noise, cruise 
speed, operating cost, range, reliability, maintainability, 
payload, takeoff field length, initial cruse altitude, and 
landing speed. Often, fuel efficiency improvements run 
counter to other design constraints imposed on the air- 
craft manufacturer by market forces. 


[0004] Fuel use makes up about 20% of the cash operating cost 
of a medium commercial airplane. It is in the best interest 
of the commercial airplane manufacture to reduce fuel use 
in order to make the airplane more competitive. 

[0005] it is an object of the present invention to provide an air- 
craft structure which reduces jet fuel use and at the same 

time improved emissions and other factors. 
Summary of Invention 

[0006] The aircraft is powered by a non-hydrocarbon based fuel, 
such as liquid hydrogen. The liquid hydrogen is placed in 
longitudinal fuel tanks which are positioned along one 
side of the passenger cabin. The fuselage has two elon- 
gated cylindrical sections positioned side-by-side and 
covered by the outer skin. One of the cylindrical sections 
includes the passenger cabins, while the other cylindrical 
section includes the liquid hydrogen fuel tanks. 

[0007] The main wing could have a high wing or a low wing con- 
figuration. The tail can have two vertical stabilizers joined 
together by a rear horizontal stabilizer, or be a conven- 
tional single vertical stabilizer. 

[0008] virtual vision screens could be used in place of the win- 
dows, particularly on the side of the passenger cabins ad- 
jacent the liquid fuel tanks. 


Brief Description of Drawings 

[0009] Figure 1 is a perspective view of an aircraft in accordance 
with the present invention. 

[0010] Figures 2 and 3, respectively, are top and bottom plan 

views of an aircraft in accordance with the present inven- 
tion. 

[001 1] Figure 4 is a side plan view of an aircraft in accordance 
with the present invention. 

[0012] Figures 5 and 6, respectively, are front and back views of 
an aircraft in accordance with the present invention. 

[0013] Figure 7 is a cross-sectional view of an aircraft in accor- 
dance with the present invention, the cross-section being 
taken along lines 7-7 in Figure 2. 

[0014] Figure 8 is another embodiment of an aircraft in accor- 
dance with the present invention. 
Detailed Description 

[0015] The present invention provides a unique aircraft structure 
which reduces jet fuel usage and at the same time reduces 
undesirable emissions. 

[0016] Although the present description discusses the use of liq- 
uid hydrogen as the fuel source, any non-hydrocarbon 
based fuel can be utilized. The use of a non-hydrocarbon 


based fuel eliminates carbon dioxide emissions. Also, the 
invention results in reduced nitrous oxide emissions. 

[0017] Preferably, renewable energy sources (e.g. as wind and 

solar) or low carbon dioxide producing power plants (e.g. 
nuclear) are utilized to produce the liquid hydrogen. 
These have minimal global warming impact. 

[0018] Liquid hydrogen is relatively light compared to jet fuel, 
weighing only 36% for the same energy content. The liq- 
uid hydrogen fuel, however, takes up over four times the 
volume of space as Jet-A fuel. 

[0019] The present invention utilizes current storage vessel tech- 
nology, such as large pressurized tanks to hold the liquid 
hydrogen in the aircraft. 

[0020] one embodiment of the present invention is depicted in 
Figures 1-7. The inventive aircraft is designated generally 
by the reference numeral 10. 

[0021] The aircraft 10 has a main fuselage 15 which has two por- 
tions or sections 20 and 25, as discussed below. The air- 
craft has a main fixed wing 30, a vertical stabilizer 
(rudder) 35 and a horizontal stabilizer 40. The wing and 
stabilizer have various flaps and ailerons, as known in the 
art. 

[0022] a cockpit 45 is located in the front of the aircraft 10, and 


a plurality of doors 50 and windows 55 are positioned at 
least along one side of the fuselage. 

[0023] a plurality of jet engines 60 are positioned under the main 
wing 30. In the embodiment 10 shown in Figures 1-7, two 
engines 60 are provided. 

[0024] The two sections 20 and 25 of the fuselage 15 are shown 
in cross-section in Figure 7. Section 25 is an elongated 
cylindrical-type structure which houses conventional air- 
line passenger cabins 28. As is known with passenger 
cabins today, a plurality of rows and sets of passenger 
seats 64 are positioned on a floor member 70 which is 
positioned across the width of the cabin. A lower bay 75 is 
positioned below the floor member and is used to hold 
luggage, packages and the like as is conventional with 
aircraft today. 

[0025] it is also understood that section 25 could also be used 
entirely for storing, holding, or transporting freight-type 
goods and packages. In this instance, the seats 65 prefer- 
ably are removed in order to open up more space for 
freight. 

[0026] Section 20 also is an elongated cylindrical-type structure 
and houses one or more fuel tanks 80. Preferably, the 
tank or tanks are pressurized vessels and are filled with 


liquid hydrogen which is used as the fuel for the aircraft. 

[0027] The two sections 20 and 25 are firmly affixed together by 
appropriate structural fastening members, such as beam 
members 85 and 87. Also, due to the structure of the fuel 
tanks 80, the side 82 of the passenger cabin section 25 
adjacent the fuel tanks is modified to accommodate the 
fuel tanks and full cylindrical configuration of section 25. 

[0028] since one side of the passenger cabin (i.e. the side adja- 
cent the fuel tank section) will not have windows, other 
sources and mechanisms can be utilized. These include 
video screens, virtual vision screens, or the like. 

[0029] Figure 8 depicts another embodiment of the present in- 
vention. The aircraft is designated generally by the refer- 
ence numeral 100. The aircraft 100 has a high main wing 
120 attached to the fuselage 110. Two vertical stabilizers 
(rudders) 130 are positioned adjacent the rear of the 
fuselage and a horizontal stabilizer 140 is attached to the 
vertical stabilizers. 

[0030] a pair of jet engines 150 are positioned adjacent the rear 
of the fuselage and are used to power the aircraft. The 
fuselage 110 has the same two-section structure as de- 
scribed above with reference to Figures 1-7. The fuselage 
has side-by-side cylindrical sections firmly joined to- 


gether and covered by the outer skin of the aircraft. One 
of the sections houses the fuel tanks while the other sec- 
tion is used to transport passengers or freight, or both. 
[0031] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms, processes and procedures which 
have been described are merely illustrative of the princi- 
ples of the invention, numerous modifications may be 
made to the methods and apparatus described without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 


